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Brachiomonas, one of the oddest and most interesting genera 
| of the Chlamydomonas group, has not until now been reported 
' outside of western Europe. The genus was established by 
Bohlin (1) in 1898 with two species, differing in details of form, 
found in Sweden near Stockholm. The more slender species, 
B. gracilis, has not been reported elsewhere. The type species, 
B. submarina, had been collected about three years earlier by 
Lagerheim (6, p. 7) near Troms¢, Norway, and recorded as a 
nomen nudum which was taken up by Bohlin. A somewhat 
' general distribution of this species on the Norwegian coast has 
been indicated by Wille (15) and Printz (8, p. 21). It appears 
that Dangeard (3, p. 74) had observed the same form about 
ten years earlier than Bohlin, at Luc-sur-Mer, France, but had 
postponed publishing it until gametes could be found. Chodat 
(2, p. 143, f. 66) has recorded the species from Ajaccio, Corsica, 
showing that it is not exclusively of northern habitat. 

West (12) in 1908 reported a form collected in brackish 
marshes at Sheerness, England, near the mouth of the Thames, 
_ which he rather hesitatingly referred to B. submarina, since it 
_ seemed to be somewhat intermediate between Bohlin’s two 
» species. In July, 1920, at Cullercoats, near Newcastle-upon- 
_ Tyne, and in August at Plymouth, England, I found abundant 
material in small rock pools, showing forms similar to those des- 
cribed by West, together with specimens agreeing more with 
Bohlin’s type. Earlier in the same season (June 25) I had 
| found on the coast of Norway at Valdersund, near Trondhjem, 


[The BuLLETIN for March (49: 51-74. pl. 2) was issued April 12, 1922.] 
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a few specimens which showed precise gareement with Bohlin’s 
description of B. submarina. Again a few days later, at Aale- 
sund, south of Trondhjem, I collected typical material, and here 
in great abundance. At this station some pools were almost 
exclusively filled with slender forms corresponding to Bohlin’s 
B. gracilis; in other pools a mixture of the two species, with 
perplexing intermediate forms, appeared. Observing pools con- 
taining a natural pure culture, one would scarcely question 
the distinctness of the two species: when both were found 
together in the same pool, the variety of forms seen presented a 
very strong suggestion of hybridization between the two species, 
New material collected in New York in March and April, 
1921, has furnished forms (Fics. 5-7) almost precisely like the 
slender cells illustrated by West, together with others showing 
every gradation to the broadest.type of B. submarina. These 
slender forms closely resemble Bohlin’s f. 1b of B. gracilis, 
but I am now convinced that West was entirely justified in 
including them in the very variable broader species. We seem 
not to have in America, and I did not find in England the ex- 
treme forms represented by Bohlin’s f. za and rc of B. gracilis. 
Whether they are sufficiently distinct to warrant the main- 
tenance of the second species is a question which would be more 
convincingly settled through studies by pure culture methods. 

I first found Brachiomonas submarina in March, 1907, in 
a small rock pool on the shore of Long Island Sound at Twin 
Island, Pelham Bay, New York. It was found in almost pure 
culture, coloring the water green from its abundance, and per- 
sisted in the motile condition for some weeks when brought to 
the laboratory. Although the same station was visited many 
times during the following twelve years, no Brachiomonas was 
found until the middle of November, 1919, when it was again 
abundant in the same pool, and occurred sparingly in neighbor- 
ing rock hollows of similar character. I found it repeatedly 
in the same pools until the first of December, in spite of hard 
frosts and ice formation during these two weeks. The habitat 
appears to be very like that of Bohlin’s type station, small 
hollows so high above ordinary tide limits as to seem to be filled 
only with rain water, which are nevertheless sometimes dashed 
by waves so as to become brackish, as evidenced by taste and 
by the salt incrustation left on the rock margin upon evaporation. 
About the time of the collection in 1919, an unusually high tide 
was reported, and it is possible that this may have washed the 
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Brachiomonas into the pool from the open sea. Such an occur- 
rence might account for the sporadic appearance of the species 
at this station, though it is much more probable that it is usually 
present in a resting state and that conditions were not favorable 
for the production of zoospores at the time of other visits to the 
station. A strange point is that, although careful examination 
of the specimens collected in the spring of 1907 shows them all 
to be like Bohlin’s type, as were also the few specimens found 
there in September, 1920, and abundant material from March to 
June and in September, 1921, only a few such individuals were 
found in the fall of 1919 (Fics. 1, 2), while most of the material 
showed a distinct difference in form (Fics. 8-16). This can 
hardly be interpreted as a mere seasonal variation. New mater- 
ial collected the last of February of the present season, from 
pools still coated with ice, consisted very largely of the new 
obtuse form, but after a week or more in the laboratory this 
form had mostly been replaced by individuals corresponding to 
Bohlin’s type, present only in small numbers at the time of 
collection. Whether this is a case of the new type actually 
giving rise to the standard type through reproduction, or merely 
an example of the regular succession of growth of different organ- 
isms familiar in collections of protozoa, is a matter calling for 
more extended observation. For the determination of the per- 
manent status of the new form, pure culture methods are highly 
desirable, but thus far I have been unable to grow Brachiomonas 
on seawater agar, which succeeds admirably with other chlamy- 
domonads of similar habitat. For the present it will be con- 
venient to discuss this divergent plant under the name 


BRACHIOMONAS SUBMARINA Bohlin, forma obtusa f. nov. 


This new form is entirely like Bohlin’s type in its genera 
shape; that is, it possesses a long posterior extension or horn 
and four shorter median arms directed backwards, often with 
depressions between them; the anterior portion might be roughly 
likened to the shape of an umbrella with four ribs. There is 
often a wedge-shaped beak through which the cilia emerge, 
though sometimes the apex appears merely rounded. The 
protoplast may fill the arms and posterior horn entirely (Fic. 8) 
or partially (Fic. 12) or not at all. The massive chromatophore 
may be equally variable; that is the protoplasm in the horn 
and in the arms may be all green, as also in the typical form 
(Fic. 2), or it may be colorless, sometimes appearing sharply 
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delimited from the central green mass (FiG. 8), while in other 
cases the green and colorless regions merge into one another 
almost imperceptibly (Fic. 1). The chromatophore is here 
certainly less definitely or constantly organized than in most 
species of Chlamydomonas; in fact it would perhaps be more 
accurate not to speak of a definite chromatophore but merely of 
cytoplasm with chlorophyll more or less diffused through it. 
This variability in the extent of the distribution of the chlorophyll 
in the protoplasm is very similar to the condition in Hydro- 
dictyon, to which Harper (5, p. 179) has called attention. West 
(12) states that in his specimens of B. submarina the chroma- 
tophore never extended into the arms. This was undoubtedly 
due to the fact that he never saw his material when freshly 
collected, but only after it had been sent from near the mouth 
of the Thames to Birmingham. I find that very generally in 
freshly collected specimens the chromatophore fills the arms 
and posterior horn, but often retracts from them soon after 
being subjected to the less favorable light and aeration conditions 
of captivity. 

Imbedded in the chromatophore in a subparietal position, 
regularly on the side next to the stigma, is a single relatively 
large pyrenoid; in vigorous young specimens this is generally 
situated in front of the middle of the cell; often in older individ- 
uals it becomes posterior in position. The conspicuous red 
eye-spot is linear in form; or, sometimes at least, it may be very 
narrowly wedge-shaped, pointed in front and broader behind; 
it lies in the depression midway between two arms. Most 
frequently when the cell is at rest the pyrenoid and stigma lie 
in a median ventral position (F1G. 6). On the other side of the 
cell from the pyrenoid the nucleus may sometimes be detected 
without staining, lying in a colorless mass of cytoplasm, best 
seen in polar view (Fic. 13). When the pyrenoid lies in its 
characteristic anterior position the nucleus is likely to be some- 
what posterior (FiGs. 15, 17); if the pyrenoid becomes posterior 
the nucleus is then more often median in position. In older 
stages vacuoles often develop in the chromatophore (F1G. 4) 
as described by West (12). 

In hanging drop cultures, or in jars kept for some time in 
the laboratory, many individuals may be found which show little 
or no trace of the four lateral arms (Fics. 14, 15). Bohlin has 
shown such a form in one dividing individual. The cell wall is 
of so firm a character that it is difficult to imagine how the arms 
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could be modified or suppressed after they are once formed; 
nevertheless in practically all examples of division seen, I have 
found the arms well developed before the escape of the daughter 
cells (FIGS. 20, 21) so that such cells can hardly be looked upon 
as a reversion to the simpler ancestral form. 

The main difference between this new form and Bohlin’s 
type lies in the fact that: the arms are here always rounded and 
obtuse, while in the type form they are sharp pointed and often 
more slender. The characters of the form may be summarized 
as follows: 

BRACHIOMONAS SUBMARINA Bohlin, forma obtusa f. nov. 
B. cellulis vegetativis figura structuraque formae _ typicae 
similibus, sed brachiis cornuque posteriore obtusis; cytoplasmate 
et chromatophoro alias in extrema ipsa extendentibus, alias ex 
eis plus minusve retractis. 

Longit. cellularum 15-32, (saepius 20-25,); lat. cell, 15- 
22y (saepius ca. 18,). 

Hab. in aquis subsalsis lacunarum saxearum. Twin Island, 
Pelham Bay, New York; Nov., 1919, Feb.—-March, 1922. 

Chodat’s figures (2, f. 66) indicate that the form collected 
in Corsica may be identical with the one here described, though 
it is possible that the difference between his sketches and those 
of Bohlin may be due to the personal equation in drawing. 

As indicated above, I have found this obtuse form only at 
one station. Bohlin’s type, as represented by my Fic. 1-3, I 
have also collected early in September during each of the past 
two years at Bass Point, Nahant, Massachusetts. It should 
be looked for on the coast of Maine and New Brunswick as 
well, at any points where rocky ledges occur. 

In older cultures numerous cells were found which showed 
the entire protoplast contracted into a globose mass (FIG. 16). 
These showed no further development in this material; but in 
fresh hanging drop cultures of B. submarina followed for a much 
shorter time in Norway, such cells presently became quiescent 
and developed a new spherical wall closely investing the pro- 
toplast. Soon these aplanospores showed their chromatophore 
turning from green to a tawny tint, and finally the orig'nal 
wall of the zoospores gradually disappeared. 

Practically all genera allied to Chlamydomonas possess two 
contractile vacuoles pulsating more or less in alternation, 
situated near the base of the cilia. In Brachiomonas these 
appear to be entirely absent. One of West’s figures (12, pl. 20, 
f. 11; 14, f. ror c), it is true, suggested such vacuoles, but his 
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beautiful original sketches in color, preserved with his collection 
of drawings in the South Kensington Museum, show that these 
spots are brown colored granules suspended in the fluid of a 
large permanent vacuole. The absence of contractile vacuoles 
I have been inclined to regard as another mark of the highly 
specialized character of the genus, since they are regularly to 
be expected in primitive members of this group and its ancestors. 
It is possible, however, that this peculiarity is merely an incident 
due to the special habitat; for Biitschli has remarked the general 
absence of contractile vacuoles in marine Ciliates and Rhizopods, 
and D’Arcy Thompson (11, pp. 165 and 264) regards this 
absence in such cases as ‘‘no more than a physical consequence 
of the different conditions of existence in fresh water and in 
salt." The marine species, Chlamydomonas brachyura West, 
besides exhibiting other points of resemblance to Brachiomonas, 
appears also to have no contractile vacuoles; this species was 
discovered in association with a new Carteriaceous genus 
Platymonas, in which West (13) found two small contractile 
vacuoles, which, however, “could only be observed with dif- 
ficulty.’’ In two brackish water species of Platymonas which 
I have investigated with considerable care, I am unable to 
satisfy myself that I ever see contractile vacuoles. Lewis has 
just published figures of one of these species, P. subcordiformis 
(Wille) Hazen,* which likewise show no contractile vacuoles. 
Furthermore, two new brackish water forms of the primitive 
family Polyblepharidaceae, one a minute species of Pyramimonas 
and the other a new genus most closely related to Polyblepharides, 
which have turned up in my latest collections of Brachiomonas, 
made while this paper was in the hands of the printer, very 
certainly possess no contractile vacuoles. Over against these 
several records of their absence, however, attention may be 
called to their presence (though here very small) in Chlamy- 
domonas caudata Wille, discussed below, which must be con- 
sidered as regularly a marine organism. 

Asexual reproduction is accomplished by internal division 
into four or eight (very rarely perhaps two) daughter cells. 
The division very generally begins while the cell is swimming 
actively, and often the typical cell shape is acquired by the 
daughter cells or zoospores and they move with their own cilia 
inside the mother cell-wall while it continues in active movement 





* Notes from the Woods Hole Laboratory,—1921. Platymonas subcordi- 
formis (Wille) Hazen. Rhodora 23: 249-251. pl. 133, f. 1-19. Mr 1922. 
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by its own cilia. Bohlin states that the first division is longi- 
tudinal, and certainly this is regularly the case. Chodat 
presents a figure (2, f. 66), and I have seen two or three such 
cases, where the first division appears to be transverse, but it 
is quite possible that such an appearance is due to an unusual 
shifting of the position of the cell contents after a proper longi- 
tudinal division. The subsequent divisions have not been 
described or figured by previous observers, and are ordinarily 
difficult to follow because of the continual active movement 
of the mother cell. I was so fortunate as to find one very 
favorable case in B. submarina f. obtusa, and later many similar 
ones in the type form, which I believe to be entirely representa- 
tive. This individual became quiescent after the first division 
was completed (FIGs. 22, 23);it presented its anterior pole upward, 
so that it was possible to see easily that the second plane of 
cleavage is also longitudinal and perpendicular to the first. 
Immediately after the second cleavage a slight stretching and 
shifting of the daughter portions took place, so that one of them 
appeared somewhat underneath two others (Fic. 24). The 
third cleavage appears to cut each of the four daughter portions 
across its longer diameter, that is the plane seems to be essentially 
transverse to the previous divisions and to the axis of the mother 
cell. The pyrenoid disappears before the first cleavage occurs, 
and the stigma fades out during this process. A new and 
rather small pyrenoid appears in each daughter portion after 
the second cleavage, and probably another pyrenoid arises de 
novo in four of the eight daughter cells. About an hour after 
the completion of the third cleavage the eight daughter cells 
had acquired the typical form of the arms, and also the eye- 
spot and cilia (Fic. 27); after about another hour they escaped 
from the mother cell-wall. In certain cases it is clear that the 
cilia of the mother cell remain connected by a strand of proto- 
plasm to one of the daughter portions during division (FIG. 19) 
or even until the eight zoospores acquire their final form. 
Whether this is regularly the case appears doubtful. In mate- 
rial identified as Brachiomonas gracilis Bohlin, at Aalesund, 
Norway, I observed numerous cases of division which followed 
the course outlined above. 

In the case of the production of only four daughter cells 
it is clear that the cytoplasmic polarity of the mother cell 
would be directly transferred to each of the new zoospores. 
But when division proceeds further it is less clear how the 
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polarity may be transmitted: for, as stated above, the third 
plane appears to cut the four daughter portions transversely 
in such a manner that half of the resulting eight would retain 
the original anterior cytoplasm, while the four posterior zoospores 
would seem to be under the necessity of regenerating (so to 
speak) their anterior pole. It is possible that in the slight 
shifting of the daughter portions following so quickly upon the 
first two divisions there is actually more rotation than is apparent 
so that the third division may effect a properly qualitative 
bipartition, but that appears doubtful from the cases observed. 
The whole problem of polarity in chlamydomonads is one of 
great interest demanding a degree of care in observation which 
hardly any species up to the present has received. 


Brachiomonas simplex sp. nov. 

This species was first discovered at Aalesund, Norway, in 
the last days of June 1920, and was also collected three weeks 
later at Cullercoats, near Newcastle-upon-Tyne, and in August 
at Plymouth, England. It was found in small rock pools of 
brackish water, sometimes in association with one of the other 
species of Brachiomonas, then again in practically a natural 
pure culture. 

At first sight the organism looked like a Chlamydomonas, 
many individuals (FiGs. 31, 39) showing somewhat the general 
oval, posteriorly pointed form characteristic of C. caudata 
Wille (Fics. 46-50), which occurred near by, though never in the 
same pools. But presently it was noticed that even the cells 
most nearly approaching C. caudata in form were nevertheless 
more like Brachiomonas submarina in internal organization, 
showing a similar linear stigma and large lateral and anterior 
pyrenoid; furthermore many individuals show small bumps or 
protuberances slightly back of the middle region, immediately 
suggesting the arms of Brachiomonas, though never really at- 
taining that character (FiGs. 28, 29). The posterior horn, often 
rather elongated, shows a characteristic curve not seen in B. 


submarina. Generally the protoplast was conspicuously fur-. 


nished with vacuoles, but whether this is a constant character 
is somewhat doubtful, inasmuch as C. caudata in similar pools 
was often similarly vacuolate at this time. The English ma- 
terial, moreover, was much less vacuolate. There is great 
variability in the development of the lateral protuberances; if 
formed at all they appear before the escape of the zoospores 
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from the mother cell, and the form then attained persists 
through the life of the individual. In newly formed zoospores, 
usually, but not always, the protoplast and chromatophore ex- 
tend into the posterior horn so as to fill it completely. In 
older individuals the protoplast gradually retracts so that a 
considerable portion of the horn, or finally all of it is empty. 
The pyrenoid and red eye-spot regularly lie on the same side of 
the cell, and the nucleus on the opposite side; as in B. sub- 
marina, this is most clearly shown in cells momentarily resting 
with one of the poles directed upward (FIG. 32). 

As in the other species, asexual reproduction is accomplished 
by division of the protoplast into four or eight daughter cells 
which develop the characteristic form while the mother cell 
still retains its cilia in active movement (FIGs. 35, 36). 

In sexual reproduction, gametes may be formed to the 
number of thirty-two in one mother cell, which retains its 
motile condition until they are completely developed (F1G. 40) 
just as in the case of asexual reproduction. The gametes are 
similar in form to the asexual cells, but much smaller, lacking 
a cell wall, and furnished with relatively longer cilia: they 
also seemed to be more apt to show angularity in the middle 
region than the asexual cells. Usually there was a slight differ- 
entiation between the pair, a smaller and more fusiform gamete 
conjugating with one slightly larger and more angular (FIGs. 
41, 42). Meeting by the ciliated anterior ends, the fusion is 
lateral, resulting in a quadriciliate zygote of ovoid-pyriform 
shape which swims actively, and may for some time show the 
two nuclei, two pyrenoids, and two linear eye-spots (FIG. 43); 
when momentarily at rest the four long cilia trail backwards. 
Finally the nuclei fuse, the cilia disappear (Fic. 44) the form 
becomes spherical, and the thick wall of the resting zygospore 
is developed (Fic. 45). After some days the cell contents 
assume a reddish orange color similar to that of the aplanospore 
of this species and of B. submarina. 

Brachiomonas simplex sp. nov. B. cellulis vegetativis 
majoribus, plerumque oviformibus quidem sed ad posteriorem 
partem in cornu curvatum productis, brachiis quae ceterae 
hujus generis species habent aut omnino suppressis aut evolutis 
tantummodo in 2—4 gibbos exiguuos subangulares vel rotundatos; 
ad polum autem anteriorem globosis vel papilla conica parvula 
exornatis: chromatophoro cellulam prope complente aut non 


longe in cornu posterius se extendente, pyrenoidem lateralem 
modo in medio modo a fronte habente, saepe vacuola majuscula 
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plura praebente: puncto rubro (stigmate) lineari prope pyre- 
noidem sito: nucleo ad latus oppositum cellulae intra partem 
chromatophori excavatam complexo: ciliis binis ca. 4 breviori- 
bus quam cellula instructis. 

Propagatio fit per cellulae vegetativae impigre natantis 
divisionem in 4 vel 8 zoosporas, quae tegumenti scissura erum- 
punt. Praeterea aplanosporae, primo virides, postea paulatim 
ad colorem fulvum transmutatae, per contractionem protoplasti 
in massam globosam ad cellulae partem anteriorem, ut in B, 
submarina, efficiuntur. 

Generatio fit per copulationem gametarum inter se subae- 
qualium et nudarum, quae cellulis vegetativis forma quidem 
similes sunt, sed perparvae et ciliis quam corpus ipsum multo 
longioribus praeditae, quaeque per divisionem cellulae vegeta- 
tivae protoplasti etiam in 32 individua parturiuntur. Zygo- 
sporae globose, tegumento levi vestitae, diametro ca. I2,. 

Longit. cellularum veg. 30—48,, lat. 18-244. Longit. game- 
tarum 13-I5u, lat. 6-8,; longit. ciliorum ca. 18. 

Hab. in aquis lacunarum saxearum subsalsis. Aalesund, 
Norway, 28 June, 1920; Cullercoats, Northumberland, England, 
19 July, 1920; Plymouth, England, 11 August, 1920. 

Because of the fact that unarmed individuals appear in 
older cultures of B. submarina, one might be tempted to inquire 
whether B. simplex is merely a form of that species. Never- 
theless in the natural pure cultures seen both at Aalesund and 
at Plymouth, B. simplex maintained its characteristic simplicity 
of form from the earliest development of the daughter cells 
to maturity, and even when it was found intermingled with one 
of the other species it showed a distinctive character, parti- 
cularly in the curving of the posterior horn, which rendered 
it always recognizable. Again, the variability of form exhibited 
by this new species might readily suggest for it a hybrid origin. 
We know little of hybridization among algae, but a very inter- 
esting preliminary report of its occurrence in Chlamydomonas 
has recently been published by Pascher (7). It may be remarked 
that Pascher’s heterozygous cells showed great diversity in 
internal organization, while here in B. simplex only variability 
of external form is found. From a careful consideration of all 
the conditions of its habitat and its behavior, I am convinced 
that B. simplex is to be regarded as a distinct species which 
represents the transition from Chlamydomonas to the more 
characteristic species of Brachiomonas. 

There is some resemblance between this species and Chlamydo- 
monas brachyura West (13) a form which developed in a tank of 
seawater sent from Plymouth to Birmingham in 1915, and for 








whi 
sinc 
of | 
sug’ 
at 1 


fou 


bra 
at 
else 


cor 
res' 


ple 
tha 
















THE PHYLOGENY OF THE GENUS BRACHIOMONAS 85 
which I searched vainly at Plymouth in 1920. Nevertheless 
since C. brachyura lacks a red eye-spot and is pointed instead 
of rounded at the anterior end, we may perhaps find more 
suggestion of the origin of Brachiomonas in the species mentioned 
at the beginning of this section, namely, 


CHLAMYDOMONAS CAUDATA Wille 

This very interesting and apparently rare species was found 
June 28, 1920, at Aalesund, Norway, in small rock pools of the 
same character as indicated in the original account in 1903 
(15, pp. 115-118, 135, pl. 3, f. 4-11) and my determination of the 
species was later confirmed by Professor Wille, from living mater- 
ial which I carried to him in Christiania. In one pool was a practi- 
cally pure culture, giving an intense green color to the brackish 
water; in another pool close by was a considerable admixture 
of C. subcaudata Wille, which was certainly the most abundant 
species of the region, now as in 1902. Why C. caudata should 
occur in only three or four out of many similar pools is an inter- 
esting question. It was also surprising that it could not be 
found on the English coast, where the conditions appeared to 
be much the same, and where I did find several of the other 
brackish-water species which were associated with C. caudata 
at Aalesund. This species appears not to have been found 
elsewhere than at this original station.* 

The elongated oval posteriorly pointed form of the zoospores 
is very notable in comparison with the rounded form of the 
commonly known species of Chlamydomonas. The strong 
resemblance to the more reduced forms of Brachiomonas sim- 
plex is equally striking; so much so, in fact, as intimated above, 
that upon superficial observation the two species might be 
mistaken for closely related members of the same genus. Ordi- 
narily in active individuals, especially in newly formed zoo- 
spores, the protoplast conforms rather closely to the shape of 
the cell-wall, being merely rounded at the point of insertion of 








* Playfair, to be sure, has reported (Proc. Linn. Soc. New South Wales 43: 
515. 1918] a form found apparently in fresh water of which he writes: 
“The only tailed species of Chlamydomonas; it is impossible to make any 
mistake in the identificacion."’ Since, however, Playfair states that his 
specimens lacked pyrenoid and stigma, and his figure shows a distinctly 
different morphology of the anterior portion of the cell, including a different 
position of the nuoleus, there can be no justification for trying to identify his 
form with a species so well defined as C. caudaia, at least until cultural evidence 
is brought forward to support the attempt. 
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the cilia, and tapering to an acute point at the posterior end 
Fic. 46). Older individuals, kept for two weeks or longer in 
hanging drops, show the cell-wall much thickened, or the pro- 
toplast contracted and rounded posteriorly and produced into 
more or less of a beak at the anterior end (Fics. 47, 48). The 
broad truncate anterior papilla of the cell-wall (Hautwarze) 
impresses me as being rather more prominent than shown in 





Fics. 46-50. CHLAMYDOMONAS CAUDATA Wille 


46. Young cell, ‘dorsal view,’’ showing typica lposition of nucleus, stigma, 
and pyrenoid. 47. Older cell with thickened wall. 48. Similar cell in 
“lateral view.’’ 49. Typical arrangement of daughter cells. 50. Unusual 
arrangement of daughter cells. All, X 720, approximately. 


Wille’s (15) figures, and the red eye-spot, first described as 
‘langgestreckter’ and again as ‘oval oder stabférmig,’ was in 
my mature specimens always a strongly oval disc, sometimes 
with an anterior pointed end, showing its thinness in the fact 
that the edge view was narrowly linear. These differences 
may be readily accounted for by differences of magnification 
during observation. The longitudinal streaking of the chro- 
matophore noted in the original description, and even intro- 
duced in Wille’s key to the species, was never distinguishable 
in vigorous material of either this species or C.* subcaudata in 
1920; only certain individuals kept for ten days or more in 
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hanging drop cultures showed almost a lattice-like appearance 
of the chromatophore. Although the chromatophore is hollowed 
out about as far as the middle of the cell, or sometimes even 
more deeply, nevertheless the position of the nucleus is notably 
less central than might be expected, for it lies approximately 
in the anterior third of the cell. 

A point of considerable interest is the position of the stigma 
and contractile vacuoles. Regularly the eye-spot is so placed 
that when the cilia are stretched out in a plane parallel to the 
stage of the microscope the stigma lies on the apparent right 
side of the cell and in a slightly upper focus, or with the cell 
revolved 180° the stigma lies on the apparent left side and at a 
slightly lower focus; in such a position only one of the small 
contractile vacuoles is visible. If the cell is revolved only 90° 
from the first position, so that one of the cilia lies nearer the 
observer and the other at a somewhat lower focus, the stigma 
shows its disc-like shape in an upper central focus (FIG. 48) 
and the two contractile vacuoles may be seen’ side by side at 
the same time, though one is always smaller than the other, 
on account of the alternation in their pulsations. This position 
of the stigma and cilia in one plane and the contractile vacuoles 
in another plane perpendicular to it indicates a dorsi-ventral 
character of the cell which appears to me to be the rule in many 
species of Chlamydomonas, though it seems to have received 
little or no attention from students of the group.* 

The dorsiventral differentiation in Brachiomonas, as men- 
tioned above and indicated in Fics. 6, 7, 13, 15, and 32, is 
slightly different; there the cilia normally stretch out in a plane 
perpendicular to that which passes through the stigma, pyrenoid, 
and nucleus, and most commonly the zoospore comes to rest 
with the stigma lying exactly in the middle on the ventral side, 
or (less often) on the dorsal side, toward the observer. In 
many of the figures which seem to indicate a different relative 
position of the eye-spot and cilia, the latter were actually lying 
in a plane oblique to that of the microscope stage, which could 
not easily be shown in the drawings. 





* There are, it is true, many published figures of Chlamydomonas which 
show the two contractile vacuoles side by side apparently in the same plane 
with the cilia; but in cells exhibiting so much movement it is very easy to 
transfer what is seen in one view to a sketch representing in general a different 
view, unless one is keenly on the lookout for such a point. Probably also 
many of our somewhat classic figures are not made from camera lucida draw- 
ings of quiescent individuals, as they should be to determine such features. 
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In the asexual reproduction of C. caudata, Wille describes 
the division as longitudinal, after the disappearance of the cilia 
of the mother cell, resulting in the formation of four zoospores, 
On several occasions when I examined material with my travel 
microscope in the field in late afternoon, or freshly collected 
material in early evening, I found numerous individuals which 
contained the four fully formed zoospores while the mother 
cell was still swimming actively. It was only in the more rarely 
seen divisions of material kept for a day or two after collection 
that I found non-motille cells in process of reproduction; such 
cells may have lost the power of movement earlier because of 
poorer aeration than in the normal habitat. This division of 
actively motile cells I have found to be normal in several other 
species of Chlamydomonas. I was unable to find examples 
which would actually show more of the details of the process 
of division than indicated by Wille, who merely furnishes one 
figure of completed division. I did, however, observe that a 
large majority of cases showed two of the daughter cells with 
their anterior end directed forwards, and two with the anterior 
end directed backwards (F1G. 49). In other species of Chlamydo- 
monas such as arrangement of the daughter cells is character- 
stically found when the first plane of division appears transverse 
to the longitudinal axis of the mother cell, or when, though 
fundamentally longitudinal, the plane becomes placed trans- 
versely by a rotation of the entire protoplast. During the 
past season I have had the opportunity of observing this 
latter method many times ina new species to be described in a 
future paper: this species furnished one exceptional case in 
which both divisions, carefully followed, were strictly longi- 
tudinal, resulting in four zoospores all headed toward the 
anterior end of the mother cell. This exceptional arrangement 
I also found in rare instances in C. caudata (Fic. 50). Wille’s 
figures (15, pl. 3, f. 8) which shows the same arrangement, 
appears, therefore to be untypical, and I am obliged to believe 
that the first division of this species, though properly longitudi- 
nal, would regularly show as a transverse cleavage, in consequence 
of a rotation of the protoplast to such an extent that its anterior 
pole comes to lie in a position nearly in the middle of the length 
of the cell. 

Reichenow (9, 10, pp. 35-39) it is true, has expressed the view 
that the division in all species of Chlamydomonas may be funda- 
mentally Jongitudinal, an apparent transverse division being al- 
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ways preceeded, in his opinion, by a rotation of the protoplast, so 
that he believes the manner of cell division to have no phyloge- 
netic significance. Attractive as this view is in its possibility of 
simplifying the idea of direct transmission of polarity to the 
daughter cells (and my own recent studies on Chlamydomonas 
somewhat tend to support such a view) nevertheless we still 
lack sufficiently definite and accurate observations to permit 
the denial that an actual transverse division may occur in some 
species. 

If in C. caudata the first cleavage plane is actually or by 
rotation of the protoplast transverse (as appears to me most 
probable), and if we accept the current view derived from Dill 
(4) that the most primitive species are those in which both 
divisions are longitudinal, then C. caudata could hardly be re- 
garded as an actual transitional form between the ordinary 
ovoid Chlamydomonas type and the Brachiomonas group, since 
all species of the latter genus appear to have retained the primi- 
tive mode of division by two strictly longitudinal cleavages, 
in spite of their advancement in other respects. Nevertheless, 
in its general morphology, and in the similarity of its method of 
formation of aplanospores (rarely found in other species of 
Chlamydomonas), C. caudata must be very close to the ancestral 
line which has given rise to the four forms of Brachiomonas 
recognized above; and these present a rather close ascending 
series, with perhaps a definite orthogenetic tendency beginning 
with B. simplex, which is barely emerging from the Chlamydo- 
monas stage, through B. submarina f. obtusa and then B. sub- 
marina (type) to B. gracilis, an extremely slender form, so far 
removed from any Chlamydomonas type as to justify thoroughly 
the retention of Brachiomonas as a genus. 

In certain graphic schemes of the phylogeny of the chlamydo- 
monads—e. g. those of Wille (15) and West (14, p. 163)—the genus 
Lobomonas Dangeard is indicated as representing an inter- 
mediate stage between Chlamydomonas and Brachiomonas; but 
the two known species of Lobomonas, as well as two new species 
to be described by the writer in the next number of this journal, 
are very minute forms, and in their general morphology exhibit 
by no means so good a connection as is shown by C. caudata 
and B. simplex. Lobomonas must be regarded as a special 
offshoot from the Chlamydomonas line not leading to anything 
higher, so far as we know at present. 

BARNARD COLLEGE, 
COLUMBIA UNIVERSITY 
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Description of plates 3 and 4 


All drawings made with the aid of camera lucida from living matevial 


in hanging drop cultures (or in some cases freshly fixed with osmic acid vapor): 


PLATE 3 done with Leitz 1/12 in. oil immers. obj. and compens. oc. 6, magnifica- 
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tion about 1440 diameters; plate 4 done with Spencer 2 mm. oil immers. obj. 
and Leitz compens. oc. 6, magnification about 1300 diameters; both reduced 
in reproduction to about 720 diameters. 


PLATE 3 
Fics. 1-7. BRACHIOMONAS SUBMARINA Bohlin, type form 


Fic. 1. Vegetative cell; posterior horn filled with colorless cytoplasm. 

Fic. 2. Chromatophore filling the extremities: Dec. 1919. 

Fic. 3. Coloriess cytoplasm in extremities; stigma and pyrenoid lying 
on the under side of the cell: March, 1921. 

Fic. 4. Anterior polar view of similar cell; vacuoles in chromatophore. 

Fic. 5. Slender form similar to Bohlin’s f. 7b of B. gracilis (fixed with 
osmic acid vapor). 

Fic. 6. Moderately slender form: showing typical position taken by 
living zoospore tempocarily at rest, the pyrenoid and stigma lying in the 
center of the under side (osmic vapor): April 1921. 

Fic. 7. Anterior polar view of similar cell, showing cilia stretching out 
in plane perpendicular co that in which the nuclecs, pyrenoid, and stigma 
typically lie. 

Fics. 8-27. BRACHIOMONAS SUBMARINA forma OBTUSA Hazen 

Fic. 8. Chromatophore contracted, arms and horn filled with colorless 
cytoplasm (osmic vapor): November, 1919. 

Fics. 9, 10. Arms empty, colorless cytoplasm extending into posterior 
horn (osmic vapor). 

Fic. 11. Anterior polar view of similar cell, living. 

Fic. 12. Arms and horn nearly empty (osmic vapor). 

Fic. 13. Posterior polar view of similar cell, living, showing typical re- 
lative positions of organs as in Fic. 7; a large colorless cytoplasmic region 
around the nucleus. 

Fic. 14. Older cell showing no trace of arms. 

Fic. 15. Cell from old culture with only a suggestion of lateral arms; 
stigma and pyrenoid lying underneath the nucleus. 

Fic. 16. Senescent cell with contracted protoplast, preparing to form an 
aplanospore: December, 1919. 

Fic. 17. Young cell showing nucleus posterior to pyrenoid. 

Fic. 18. Posterior polar view of similar cell. 

Fic. 19. First division of motile cell; 10:30 P. M. (osmic vapor). 

Fic. 20. Eight zoospores fully formed in motile mother cell. 

Fic. 21. Four zoospores: cilia of mother cell no longe: present. 

FiGs. 22-27. Successive stages in division resulting in eight zoospores 
(November, 1919): F1G. 22 at 2:40 P. M.; FiG. 23 at 3:40; FiG. 24 at 4:50; 
Fic. 25 at 5:30; F1G. 26 at 6:20; FiG. 27 at 7:40. The zoospores escaped 
before 8:40. 

PLATE 4 
BRACHIOMONAS SIMPLEX Hazen 
Drawn 29 June—4 July, 1920, Aalesund, Norway. 

Fics. 28, 29. Typical mature vegetative cells: in Fic. 29 the stigma lies 
slightly underneath. 

Fic. 30. Anterior polar view of similar cell. 
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Fic. 31. Cell on which the “bumps” representing ‘ateral arms are un- 
developed. 

Fic. 32. Anterior polar view of similar cell. 

Fic. 33. Protoplast ertracted from one of the “‘bumps”’ (osmic vapor), 

Fic. 34. Large older cell with more posterior pyrenoid. 

FiG. 35 Eight zoospores in motile cell; 12:45 A. M. 

Fic. 36. Four zoospores in motile cell. 

Fic. 37. Young zoospore free; chromatophore filling posterior horn. 

Fic. 38. Three of the four zoospores have escaped through a triangular 
rent in the wall of the mother cell. 

Fic. 39 Similar to Fic. 31, but with more typical position of pyrenoid 
(osmic vapor) 

Fic. 40. Thirty-two gametes in motile mother cell; 10 A M. 

Fics. 41, 42. Gametes at beginning of conjugation (osmic vapor). 

F1G. 43. Motile zygote, momentarily resting; nuclei not fused. 

Fic. 44. Zygote, cilia having disappeared, nuclei fused; two stigmata still 
present. 

Fic. 45. Zygospore twenty-four hours after conjugation. 


In the living cells the pyreneid actually appears upon _ casual 
observation to be green because imbedded in the green chromatophore. It 
is believed, however, that the printing of the pyrenoids in the same sepia 
as the cell-wall and protoplasmic outlines represents more truthfully their 
real nature. 


Note. As final proof of this paper is received, the writer has 
just made a mid-April excursion to the Massachusetts coast, 
where he has collected typical Brachiomonas submarina Bohlin 
from Cape Ann to Buzzards Bay, at Rockport, Gloucester, 
Marblehead, Nahant, and Fair Haven. There has been no in- 
dication of other species of Brachiomonas or of Chlamydomonas 
caudata at these stations. 
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New records and other notes on North Dakota plants* 


O. A. STEVENS 


The present paper is supplementary to Bergman’s Flora of 
North Dakota (in Sixth Bien. Rept. Agr. Coll. Survey [1911- 
1912]. 1918) and, as such, will follow the same arrangement and 
nomenclature. The purpose is to record additional species, 
designated by a dagger (+), and other notes of special interest. 
During the years 1910 to 1920 I have had opportunity to visit 
nearly every part of the state and, incidental to economic work, 
to obtain many specimens of interest. Some of these were 
noted in the Flora and others have been reported by Lunell 
(Am. Mid. Nat. 4-6. 1917-1919). I have also included in the 
paper a few corrections which have come to notice and revised 
certain groups in which I have become especially interested. 
Where not otherwise stated, the specimens listed have been 
collected by myself. 


LEPIDIUM RAMOSISSIMUM A. Nels. I do not know why 
Bergman reduced this to a synonym of L. densiflorum Schrad. 
The two species are very different and may be distinguished as 
follows: 

L. densiflorum. Annual, stem usually simple below and with 
several long racemes above; basal and lower stem leaves 
serrate; pods distinctly margined and broadest toward the 
apex. 

L. ramosissimum. Biennial, bushy branched from the base; 
basal and lower stem leaves pinnatifid, the lobes linear or 
oblanceolate; pods not margined above, elliptic in outline. 
The following specimens belong to L. ramosissimum: Tower 

City, Bergman 870; Valley City, Aug. 13, 1912, (first year 

rosettes); Courtenay, June 20, 1911;. Kensal, July 26, 1915, 

(rosettes, also flowering stems); Manfred, July 12, 1913; Sykes- 

ton, July 15, 1891, Bolley; Sheyenne, July 4, 1908, Lunell; 

Leeds, Aug, 1, 1912; Bathgate, July 22, 1892, Lee; Ganbetta; 

Bell 264; Rugby, Bergman 2611. This species is quite common 

throughout the central part of the state, growing about streets 

and dooryards rather than in fields. At Langdon on July 19, 

1918, I noticed the rosettes of L. ramoisssimum fairly covering 





* Contribution from Department of Botany, North Dakota Agricultural 
College and Experiment Station. 
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the ground. In a dooryard at Courtenay the species grew 
mixed with L. densiflorum. The latter had racemes about 3 cm. 
long with numerous well-developed pods, while the plants of L. 
ramosissimum had only a few half-developed pods. 


+ Leprprum DraBa L. Several years ago (Ann. Rept. 
North Dakota Exp. Sta. 22: 80. 1912) I called attention to the 
possibility of this being introduced in Turkestan alfalfa seed. 
On June 6, 1918, a flowering plant was sent me by Mr. H. A, 
Nelson of Ray. [A well established colony has since been found 
along the railroad track at Moorhead, Minnesota, May 22, 1921.] 


+ StsymBriuM LogEsettr L. Determination verified by Paul 
C. Standley and specimens deposited in herbaria of the U. S. 
National Museum and the New York Botanical Garden. 

Annual, 6-9 dm. high, sparingly hirsute with simple flattened 
hairs, these less abundant above but present on upper stems 
and pedicels; leaves runcinate, the terminal segment hastate 
and irregularly denticulate, lower stem leaves sometimes I dm. 
long; racemes becoming 3-4 dm. long, pedicels widely spreading 
one third to one half the length of the slender pods, which are 
ascending and about 3 cm. long with three-nerved valves. 


Devil’s Lake, July 15, 1920 (common about the streets); 
Tappen, July 12, 1919 (a single plant in the street; several in 
an old field of Bromus inermis Leyss. several years before). 
The description was drawn from the growing plants and speci- 
mens collected at Devil’s Lake. The plant has somewhat the 
aspect of Sophia intermedia Rydb., but the leaves are quite 
different and the racemes are fewer but longer and coarser. 
The relative height of flowers and young pods mentioned by 
Koch and others seems scarcely distinctive. In this plant the 
pods do not surpass the flowers in normally developed racemes, 
but examples are frequent where they do so, apparently as a 
result of arrested development. 

ERUCASTRUM PoLLicuit Schimp. & Spenn. Park River, 
Aug. 8, 1913; Williston, Aug. 15, 1915; Oakes, July 18, 1919; 
Cooperstown, Aug. 25. 1919. This has now been found at 
many places, chiefly along the railroad tracks. The seeds have 
been identified in several samples of timothy and millet coming 
from near Grand Forks or a short distance north or south of 
this locality. The pods are not flattened, as stated in Bergman’s 
key, but rounded, the valves with a rather prominent mid- 
nerve; racemes leafy bracted. The plants grow vigorously in 
late fall as shown by a flowering specimen collected at Fargo, 
Oct. 26, 1914. 
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MALVA VERTICILLATA L. I have not seen the specimen 
which Bergman referred to this species but am inclined to think 
that it was M. borealis Wallm., which is the common plant at 
Fargo and other places in the state. A specimen of what seems 
to be M. crispa L. + was sent by A. G. Sorlie, Grand Forks, 
Oct. 10, 1916. 


EUPHORBIA EsuLta L. Wahpeton, June 3, 1920, Geo. P. 
Wolf; Hazelton, July 15, 1919, in field of Bromus inermis; New 
Rockford, July, 1911, J. R. Campbell; Mona, June 5, 1914, 
Albert Graves; Ray, July 2, 1917, H. A. Nelson. In one field 
near Fargo patches are scattered over 20 acres. Apparently 
a bad weed, spreading by the roots. Time and manner of in- 
troduction unknown. 


+ SILENE pDICcHOTOMA Ehrh. Edgeley, July, 25, 1917, 
Brenckle; Langdon, July 19, 1918; Regent, July 20, 1916, A. 
C. Goldtrap. In timothy fields. Plants grown from _ seed 
proved to be coarse biennials larger than S. noctiflora. 

+ SILENE FaBarIA (L.) Sibth. & Sm. Specimens determined 
by Paul C. Standley. 

Biennial; glaucous, much branched, 6-9 dm. high. Basal 
and lowest stem leaves narrowed at the base, larger stem leaves 
ovate, sessile; flowering stems dichotomous with a flower 
in the fork, each branch with several remote clusters of three 
to seven flowers each. Flowers about 1 cm. wide, white, opening 
at night; petals cleft to the throat, not appendaged, the lobes 
oblanceolate, rounded at the apex; calyx indistinctly fifteen- 
ribbed, closely investing the ovate horny capsule, but not 
especially enlarged in fruit. 

Venturia, July 16, 1919; Oakes, July 18, 1919. Lower stems 
and leaves with very much the aspect of Vaccaria Vaccaria. 
A specimen in the herbarium of Dr. J. F. Brenckle was collected 
at Kulm by him in 1916, and he states that he had found the 
plant there previous to that date. Apparently well established 
at Oakes and Venturia along roadsides. Dr. Standley writes 
that this is probably the first time it has been collected in this 
country. 

+ LycHNiIs ALBA Mill. Devil’s Lake, July 13, 1920. 


CHENOPODIUM 


For several years I have been interested in C. album and 
related forms, especially in regard to seed characters. The 
plants are rather difficult to collect as the seeds are slow in 
maturing and the lower leaves are likely to be lost by the time 
the fruiting branches are well matured. With respect to the 
adherence of the pericarp it is to be noted that it rubs off more 
easily in fresh material. 
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In the fall of 1916 I collected twenty-six specimens in the 
vicinity of Fargo and submitted them to Dr. Standley, who 
determined them as follows: 
C. album (4); 
Tt C. paganum Reichenb. (11); 
C. paganum, approaching C. album (8); 
+ C. ferulatum Lunell (3). 

Apparently C. paganum is the commonest form here. I 
have not as yet been able to make much further progress in 
clearing up the relations of these forms but wish to offer what 
few notes I have. 

C. ferulatum (which Standley notes is perhaps not sufficiently 
distinct from C. album) is separated by the fruiting calyx being 
open, exposing the fruit. While this does not seem to be quite 
constantly true for C. ferulatum, I find it also in a rather variable 
degree in the C. album specimens, being most prominent in 
well-matured plants. No. 11, determined as C. paganum, has 
calyces closed in specimen collected Aug. 25, but fruit from same 
plant collected in September shows them quite open. As to C. 
paganum, most of the plants were either so badly infested by an 
insect or so late in maturing that very little mature seed was 
obtained. From material at hand I would describe the seeds 
as follows: 

C. album—1.2-1.4 mm. wide, upper surface flattened and with 
shallow, oblong pits (which show through the pericarp). 

C. paganum—1.2-1.4 mm. wide, upper surface dull, neither 
flattened nor pitted. 

C. ferulatum—1.2—1.4 mm. wide, similar to C. paganum. 

C. leptophlyllum— 0.9 mm. wide, not flattened, smooth and shining. 

The size of the seed of C. paganum is given by Standley 
(N. Am. FI. 21: 21. 1916) as 1.3-2 mm. In one of the twenty- 
six specimens, a plant collected near the woods along the Red 
River, the seeds are variable in size, measuring 1.4-2 mm., but 
in all the others they are scarcely larger than those of C. album. 

The three specimens of C. ferulatum differ among themselves. 
One, collected in an old garden (No. 3), which I take 
to be typical, is pale grayish green, simple below and with short 
branches above, the leaves oblong-rhombic with four or five 
short teeth on each side; another (No. 9, labelled by Standley 
as apparently a form of C. ferulatum) is bushy branched with 
narrow entire leaves. The third (No. 2) is in a rather advanced 
condition with lower leaves mostly fallen; the flowering branches 
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are unusually thick and dense and the seeds are pitted on the 
upper side. I am inclined to think it is a plant of C. album with 
an unusual amount of well-matured fruits and therefore with 
the spreading calyces unusually prominent. 

The seeds of these species are described by Standley as 
“nearly smooth, black and shining’’ except in C. ferulatum, 
where they are said to be “puncticulate,” but I find in our 
material that C. album has pitted seeds and C. ferulatum 
smooth (excepting as in No. 2 just noted; type material from 
Lunell also examined). The seeds of C. leptophyllum seem to be 
quite easily distinguished from those of the other common field 
species by their smaller size. 

| CHENOPODIUM PRATERICOLA Rydb. Narrows, Aug. 12, 
1913, Lunell. 

+ ATRIPLEX PATULA L. Wahpeton, Aug. 6, I919. Alonga 
street by buildings. Dr. Standley, who examined a specimen, 
writes that this species is perhaps only a form of A. hastata L., 
but we seem to have no other specimens which would be referred 
to this form. 

+ SUCKLEYA SUCKLEYANA (Torr.) Rydb. Belfield July, 4, 
1914. 

CORISPERMUM 
Following Standley’s treatment of this genus (N. Am. FI. 
21: 79-80. 1916) I would place our material as follows: 
C. hyssopifolium L. Mandan, Wright 610. 

+ C. nitidum Kit. Sandhills near Anselm, Aug. 21, 1918. 

t C. villosum Rydb. Sandhills near Anselm, Aug. 21, 
1918; also all other specimens referred by Bergman to C. hyssopi- 
folium, except Wright 610. The Fargo specimen of C. villosum 
was collected along the railroad (doubtless introduced in gravel) 
and no plants have been observed since. It was a well matured 
plant with very little pubescence except on the bracts. The 
Anselm plants are young, upright, rather slender, and densely 
pubescent. 

PoLyGoNUM HypropiPper L. Hankinson, July 30, I9gI9. 
Lunell (Am. Mid. Nat. 5: 184. 1918) has referred the Ft. Ransom 
specimen to P. punctaium leptostachyum (Meisn.) Small, but 
it has dull akenes and flowers in the lower axils, as in P. 
Hydropiper. 

ASCLEPIAS SYRIACA L. Westfield, July 16, 1919. This does 
not seem to be common so far west. The specimen reported 
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by Bergman from Morton County (Bell 30) is undoubtedly A. 
speciosa Torr.; it is sterile but has the characteristic pointed 
leaves of that species. The specimen reported by Bergman as 
possibly a hybrid of the two species seems scarcely different 
from A. syriaca. 

+ ASCLEPIAS PUMILA (A. Gray) Vail. Mr. W. W. Eggleston 
has examined our material of A. verticillata L. and refers the 
following to A. pumila: Esther, Bell 542; Fleak, Bell 1370. 

+ ACERATES LANUGINOSA (Nutt.) DC.  Janesburg, Bell 30, 
of Bergman’s catalogue should be referred to this species instead 
of to A. viridiflora Ell. 

7 VERONICA MARITIMA L. Kongsberg, Sept. 1918, Fred 
Schmidt, Jr. A few plants in a grove of planted trees. Deter- 
mined by F. W. Pennell. 

CUSCUTA ARVENSIS Beyr. The Logan County record is by 
Brenckle, Aug. 18, 1912. We have also the following records: 
McLeod, Bell 385: Valley City, July 26, 1913; Enderlin, Aug. 20, 
1918. Dr. T. G. Yuncker, who has examined portions of the 
Logan County and Valley City specimens, writes that he would 
call them C. pentagona Engelm. The other specimens seem to 
be the form which he calls C. calycina Engelm. The former 
were growing upon plants of the dry prairie, while the latter 
preferred those of riverbanks and similar localities. 

Cuscuta Gronovir Willd. Fargo, Aug. 14, 1890, Waldron, 
is the only specimen which I consider typical. When preparing 
my paper on Cuscuta (Am. Jour. Bot. 3: 185-188. 1916) I was 
unable to find fresh material, but all that I have found at Fargo 
since that time agrees better with what I had called C. plattensis 
A. Nels. The habitat of C. plattensis, as stated by Nelson, 
hardly indicates this plant and I become doubtful of its identity. 
Dr. Yuncker writes me that an examination of the type of C. 
plattensis shows my plant to be quite different, although the 
description of the species as given by Nelson agrees. He refers 
my specimens to C. Gronovii var. curta Engelm. Ina flax field at 
Ft. Ransom, where considerable damage was caused, this form 
and C. Coryli Engelm. were both present, sometimes separate 
and at others tangled together on the same host plant. The 
field was a small one next to the woods of the river. 
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PHLOX 
Following the treatment of the western forms by E Nelson 
(Ninth Rept. Wyoming Agr. College, 1899), our plants would 
seem to be separated more satisfactorily as follows: 


Leaves 5-10 mm. long; flowering stems one-flowered. P. Hoodii. 
Leaves 1-2 cm. long; flowering stems two-to several- flowered: more up- 
right, the bark peeling off in shreds. P. andicola. 


PHLOX ANDICOLA (Britton) E. Nelson. P. Douglasi of 
Bergman’s Flora, in part. This seems to be better separated 
from P. Hoodii Rich. by the above characters than by the size 
of the flowers. The Medora and Washburn specimens referred 
by Bergman to P. Douglasii Hook. are evidently P. Hoodii. 

+ LAPPULA CENCHRUSOIDES A. Nels. Marmarth, July 4, 
1918, in sandy soil of river valley. Habit of growth similar to _ 
L. occidentalis (Wats.) Greene, nutlets similar to those of L. 
Lappula (L.) Karst. but larger, the spines longer, and with a row 
of elongated tubercles on the middle of the back of the nutlets. 
The following, previously referred to L. Lappula, also belong 
here: Medora, Bergman 1276; same locality, June 19, 1910; 
Williston, Bell 25. 

+ LAPPULA CUPULATA FOLIOSA (A. Nels.) Nels. & Macbr. 
Marmarth, same as preceding. Often three of the nutlets of 
a flower have the spines confluent, forming a spreading border, 
the fourth nutlet with simple spines. In the specimens col- 
lected, however, there seems a decided tendency for the spines 
to be simple on all nutlets of the lower flowers. There are also 
nutlets with spines of intermediate form, broadened but not 
united. Counts on three plants show nutlets as follows: 

Plant No. 1—8o united, 71 simple, 40 intermediate; 

Plant No. 2—61 united, 106 simple, 34 intermediate; 

Plant No. 3—47 united, 47 simple, 14 intermediate. 

The color of the corolla is an uncertain character, white 
flowers often appearing bluish in the dried specimens. 

+ LAPPULA TEXANA HOMOSPERMA (A. Nels.) Nels. & Macbr. 
Marmarth, same as preceding, occasional plants in patches of 
L. occidentalis, all plants dried up and only fruits collected. 
From a planting of fruits the following season about twenty-five 
plants of L. occidentalis were obtained from fruits of that species. 
No plants were secured from the few fruits of the other two 
species. 

+ LAPPULA FLORIBUNDA (Lehm.) Greene. Lake Ibsen (Leeds) 
July 4 and 17, 1914, Lunell; Pleasant Lake, June 29, 1920. 
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+ CRYPTANTHA CALYCOSA (Torr.) Rydb. Bowman, June 23, 
1918, in loose burned clay around large boulders of the same 
material. 


AMSINKIA MENzIEstI (Lehm.) Nels. & Macbr. A. inter- 
media F.& M. Rugby, July7, 1917,and July 27, 1918,a number 
of plants along the railroad track near the station; the first col- 
lection in flower, the second in fruit. Bergman’s specimen from 
Pembina is evidently this species also, instead of A. lycopsoides 
Lehm. 

+ LAMIUM AMPLEXICAULE L. Langdon, July 18, 1918, a 
quantity in a dooryard. 

+ DRACOCEPHALUM THYMIFLORUM L. Belfield, July 4, 1914, 
several plants in a field of Bromus inermis. Severai other 
introduced plants were also in the field: Potentilla argentea L., 
Campanula sibirica L., Chrysanthemum Leucanthemum L. and 
Bromus tectorum L. To be consistent with Bergman’s nomen- 
clature this plant should perhaps be referred to Moldavica but 
I have not thought it desirable to make such a change at this 
time. The plant is different in appearance from D. parviflorum 
Nutt., being slender and having very small flowers. 

+ Lycopus coMMUNIs Bicknell. Pleasant Lake, July 26, 
1912, Lunell; Anselm, Aug. 29, 1920 (common in alder swamps). 
The Anselm plant has been verified by P. A. Rydberg. 

+ SALVIA LANCEOLATA Willd. In fields. Carrington, Aug. 
27, 1919; Mandan, Sept. 13, 1920. 

CHAMAERHODOS ERECTA (L). Bunge. This was included in 
the seventh edition of Gray’s Manual, the record being appar- 
ently based on a specimen collected near Crookston, Minn. 
(Minnesota Bot. Studies 2: 584. 1901). I had thought that 
it might have been introduced in gravel as railroad ballast, but 
so far as I have been able to learn the locality mentioned is a 
gravel pit. It is probably one of the instances of a plains species 
occuring on the eastern edge of the Red River Valley. I have 
not seen the plant east of the hills along the Sheyenne River at 
Sheyenne and Valley City. 

7 CRATAEGUS MOLLIS T. & G. Fargo, May 26, 1917. One 
tree is in a thicket east of the fair grounds, and quite a number 
occur in a bend of the river two miles farther north. 

+ MEpDIcAGO FALCATA L. Oakes, July 18, 1919, a plant 
along the railroad tracks. 
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+ ASTRAGALUS PARVIFLORUS (Pursh) MacM. Marmarth, 
July 3, 1918. Quite common on the higher parts of the hills. 

+ HEDYSARUM sp. Sentinel Butte, Aug. 0916, Brenckle, a 
single pod collected. Reported by Arthur (N. Am. FI. 7: 450. 
1921) as H. cinerascens Rydb. 

+ EVONYMUS ATROPURPUREUS Jacq. Owego, Sept. 1916, 
R. A. Shunk. 

+ LoMATIUM MACROCARPUM (Nutt.) Cov. & Rose. Dunseith, 
May 18, 1918, Lunell, and fruits collected at Minot in June, 1910, 
seem properly referred to this species. 


+ Sicyos ANGULATUS L. I have seen a specimen collected 
by A. H. Shunk along the Sheyenne River near Anselm. 

+ CAMPANULA SIBERICA L. Belfield, July 4, 1914, a single 
plant found in a field of Bromus inermis. 

+ XANTHIUM PENNSYLVANICUM Wallr. A specimen in the 
Gray Herbarium from Leeds, Aug. 21, 1902, Lunell, is referred 
by Millspaugh and Sherff (Field Mus. Nat. Hist. Bot. Ser. 4: 
33. 1919) to this species. Some specimens of Xanthium 
collected along the river at Fargo in 1919, to show variations in 
burs, were determined by Sherff as X. italicum Mor. (X. 
canadense of the Flora) and X. acerosum Greene, ¢ with the com- 
ment that the latter was perhaps not distinct. 


+ CHRYSOTHAMNUS NAUSEOSUs (Pall.) Britton. Williston, 
Aug. II, 1915, on the hills along the Missouri River about fifteen 
miles southeast of the city. <A plant of quite different appear- 
ance from C. graveolens (Nutt.) Greene, which is common there 
and on the buttes in the bad lands—the crown low, and with 
gray branches only 1-2 dm. long. This is the plant referred by 
Lunel) (Am. Mid. Nat. 5: 41. 1918) at my suggestion to C. 
formosus Greene, but it evidently is not that species. 

HELIANTHUS GIGANTEUS L. The form referred to in Berg- 
man’s Flora under this name is quite common in the central 
(and western?) part of the state, but I am as yet in doubt as 
to its status. It is evidently Lunell’s H. nitidus (Am. Mid. 
Nat. 1: 235. 1914). Specimens from Valley City and New 
Rockford were determined by Standley as H. tuberosus. The 
Fargo specimens are H. Maximiliani Schrad. 

HELIANTHUS GROSSE-SERRATUS Martens. The Fargo speci- 
men of the Flora is certainly H. Maximiliani. The stem 
is only slightly hispid above and the leaves are broader and more 
nearly flat than usual. The Kenmare specimen (Bergman 2744) 
belongs to the preceding form. 
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+ MADIA GLOMERATA Hook. Spring Brook, Aug. 17, 1915, 
a quantity in a prairie slough near the town. 

+ ARTEMISIA PABULARIS (A. Nels.) Rydb. Mandan, Sept. 11, 
1020. Determined by Rydberg. There seems to be no other 
specimen among our material which resembles this. Mr. 
Thysell of the Northern Plains Station showed me the plants, 
only two places where they were growing being known. 

+ SENECIO MANITOBENSIS Greenman. Bottineau, July 8, 
1917. Determined by J. Lunell. In the meadow of a dried up 
pond in the Turtle Mts.; Towner, July 13, 1911, Lumnell (speci- 
men in the Gray Herbarium). 

+ CENTAUREA PIcRIs Pall. Spring Brook, Aug. 11, 1918. 
Determined by Standley. Received from Jacob Widman who 
referred to it as abundant in a field. Especially a few years 
ago the akenes were often found in Turkestan alfalfa seed, but 
this is apparently the first record of its having become established. 

SONCHUS ARVENSIS L. Ellendale, July 24, 1919. Several 
spots around buildings in the town. 

TSONCHUS ULIGINOSUs Bieb. S. arvensis of Bergman's Flora, 
Fargo, Aug. 1, 1916; Oakes, July 18, 1919; Crosby, June 7, 1919, 
J. H. Phelps; Williston, Aug. 1915. Specimens of this and of 
the preceding were examined by Standley, who stated that no 
North American specimens were in the U. S. National Museum 
collections. A specimen sent to the New York Botanical 
Garden was reported by Rydberg as apparently new to this 
country*. This seems rather strange in view of the fact that it 
is the common form through the Red River Valley, and westward 
in the northern part of North Dakota tosomewhat beyond Devil’s 
Lake, southern Manitoba, and western Minnesota. It is said 
to have first appeared at Portage Plains, Manitoba, about 1900. 

This form differs from S. arvensis in the absence of glandular 
hairs on the upper stems and involucres. While I have not 
been able to compare carefully fresh material, I believe the heads 
are smaller, paler, and the rays more inclined to become recurved. 
Vegetative reproduction is by long horizontal roots and not 
rootstocks as commonly stated. The development of the 
terminal head is often stopped before flowering and several flower- 
ing branches arise just below it. 





* Small has recently listed the species as an addition to the American 
flora, from Pennsylvania, where it was collected in 1921 (see Torreya 21: 100. 
1922). 
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Lactuca vrrosA L. Many European authors describe this 
as having horizontal leaves and black, broadly margined akenes. 
This does not apply to our plants. The pinnatifid-leaved form 
is only occasional in the state (Kulm, Brenckle 782; Bottineau, 
July 23, 1918; Fargo, Aug. 17, 1920). _Pammel’s notes (Rhodora 
20: 180-181. 1918) on the replacement of the entire-leaved form 
by the pinnatifid in lowa suggest that it will be interesting to 
watch for a similar case here. 

+ CREPIS OCCIDENTALIS Nutt. Bowman, June 23, 1918. 
Quite common on Twin Buttes. 

+ CREPIS CAPILLARIS Roth. Fargo, Aug. 26, 1920; Willow 
City, F. M. Rich. ; 

+ SPIRODELA POLYRHIZA (L). Schleid. Fargo, Aug. 30, 1919, 
a few plants among masses of Lemna. 

+ CYPERUS DIANDRUsS Torr. Anselm, Aug. 1916, R. A. Shunk. 

+ CYPERUS ESCULENTUS L. Fargo, Oct. 2, 1920. 


ScIRPUS VALIDUS Vahl. I cannot support Bergman’s separa- 
tion of most of our material as S. occidentalis (Wats.) Chase. 
There do seem to be two forms present, one with spikelets as 
figured in Gray’s Manual (ed. 7, f. 290), the other with more 
rigid panicles and longer spikelets. The specimens, however, do 
not match Bergman’s separation. Both of these forms were 
found in a small patch at Oakes on July 18, 1919, the first 
occupying a definite part of the patch. Specimens of each were 
identified by Agnes Chase as S. validus. 

CAREX OBTUSATA Liljebe. Verified by Standley. Fargo, 
June 24, 1920. Quite abundant, at least in one place in low 
prairie. Kensal, Bergman, 1744, is alsothis in stead of C. 
stenophylla Wahlenb. 

The following additional species of Carex were recorded by 
Lunell (Am. Mid. Nat. 3: 234-237. 1916) from specimens deter- 
mined by Mackenzie: C. Hookeriana Dewey, C. athrostachya 
Olney, C. tenera Dewey, C. praticola Rydb., C. Emoryi Dewey, 
C. scirpiformis Mackenzie, C. Parryana Dewey, C. laeviconica 
Dewey and C. atherodes Spreng. 

+ SYNTHERISMA SANGUINALE (L.) Dulac. Fargo, Oct. 2, 
1920. 

+ PANICUM PERLONGUM Nash. Verified by Hitchcock. 
Fargo, June 24, 1920. Very abundant in one place in low 
prairie. 











104 STEVENS: NORTH DAKOTA PLANTS 


7 SPOROBOLUS ASPER (Michx.) Kunth. Mayville, Aug. 21, 
1919: Fargo, Aug. 16, 1920; Steele, Sept. 10, 1920. 

FESTUCA VIRIDULA Vasey. Lunell (Am. Mid. Nat. 4: 224 
1917) has reported this species from Dunseith. I have examined 
carefully a specimen received from him (‘‘det. by U. S. Dept. 
Agr.”’) but can see no reason why it should not be referred to 
F. Hallii (Vasey) Piper. 

Bromus JAPONICUS Thunb. Fargo, Oct. 1918. Determined 
by Agnes Chase. All of the specimens referred by Bergman to 
B. commutatus Schrad., and several others not reported, seem 
to belong here. 


+ Lo_rum ricipuM Dutuiet Hook. Determined by Agnes 
Chase. 


Annual: culms 3 to 4 dm. high, rather stiff, somewhat 
scabrous above; leaves upright, 5 mm. wide, 1 dm. or more long, 
glabrous or nearly so; glume about three-fourths as long as the 
well developed spikelets, equalling the younger or shorter ones; 
spikelets five- to seven-flowered, the larger 2 cm. long; lemmas 
8 to 10 mm. long bearing an awn 7 to 12 mm. long. 

Described from a specimen collected July 7, 1919, grown 
from seeds found in a sample of wheat from the northeastern 
part of the state. An early maturing annual, not so large as 
L. temulentum L. and quite different in the longer, lanceolate, 
awned florets. The culms commonly bear a branch from the 
first node, some of these in the specimen cited being only 1 dm. 
long with spikes barely protruding. The Milton specimen cited 
by Bergman under L. temulentum belongs here, both it and plants 
from the 1919 culture having been examined by Mrs. Chase. 
The plant seems well established in that vicinity as evidenced 
by these cases, by material received at one or two other times 
and by seeds found in several samples of wheat. 


+ LoLtum REMOTUM Schrank. In flax plots, Mandan, 1918. 


AGROPYRON 


Three species of this genus are of great economic importance 
in North Dakota. Having had occasion to pay particular 
attention to these, I find that as a rule, descriptions and figures 
seem to have been made from immature material, causing certain 
characters to be overlooked. The spikelets are well figured by 
Hillman (Bur. Pl. Ind., U. S. Dept. Agr. Circ. 73. Ig11). I 
offer the following descriptions: 
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A. repens (L.) Beauv. Spikelets distinctly articulated to 
the rachis (so that they break away readily, with a rounded 
base), and with a strong transverse impression about I mm. 
above the base. Glumes from half as long to nearly equalling 
the spikelet, strongly nerved, with*about a dozen short teeth 
on the keel* near the apex which is acute or obtuse, often bearing 
an awn 2-10 mm. long; margins of the glumes thin and translu- 
cent except toward the base where they are indurated, rounded, 
usually slightly separated exteriorly and quite widely interiorly. 

A. Smithii Rydb. Spikelets not articulated (breaking away 
with a rough base) and only slightly impressed. Glumes 
about one-half as long as the spikelets, indistinctly nerved and 
without distinct teeth on the back; margins thin on lower third 
(meeting exteriorly), abruptly narrowed to a long stiff, acumin- 
ate point. 

A. tenerum Vasey. Spikelets not articulated and only 
slightly impressed. Glumes about equalling the spikelets, acute, 
strongly nerved, the nerves all rough with small teeth, margins 
nearly straight. 

+ AGROPYRON DASYSTACHUM (Hook.) Scribn. A specimen 
from Bottineau, July 7, 1920, is referred here (“form which has 
been called subvillosum’’) by Hitchcock. Bowman, June, 30 
1918, and Kenmare, July 15, 1913, are the same, and I think 
all the specimens previously referred to A. molle (excepting 
perhaps Bell 385) belong here. 

+ DryopTreris THELYPTERIS (L.) A. Gray. Anselm, R. A. 
Shunk. 

+ DRYOPTERIS SPINULOSA (Retz.) Kuntze. Another speci- 
men of the same collection as the preceding seems to belong here, 
as does also Walhalla, Bergman 2000. 


Since the above was written I have received from Mr. F. P. 
Metcalf a reprint of an article (Jour. Washington Acad. Sci. 10: 
188-198. 1920) in which he reports eighteen additional species for 
the state. Several of the records suggest the probability of an 
error of indentification or of a difference in interpretation. In 
reply to my inquiry regarding a few of them Dr. Standley 
wrote that he has been able to find but one of the specimens, 
Rumex Britannica L. (McLean County), and that that seemed 
to be correctly determined. 





* This is not actually the central nerve, the broader part of the glume being 
exterior and only one or two nerves on the side next the rachis. 




















Three new species of Cuscuta from Mexico 
T. G. YUNCKER 


(WITH THREE TEXT FIGURES) 


In studying collections of Cuscuta from Mexico three species 
have been discovered which, it is believed, have not been 
hitherto described. Descriptions of these new species, together 
with camera lucida sketches, are given below. With the addi- 
tion of these the number of species of Cuscuta now known to 
occur in Mexico is thirty-six. 


Cuscuta dentatasquamata sp. nov. 


Stems medium to slender. Flowers reddish, 3-4 mm. long, 
on pedicels shorter than or mostly about equal to the flowers, 
in rather compact, cymose clusters; calyx deep, lobes exceeding 
the corolla tube, triangular, acute, slightly overlapping at the 
base, thickened in the median region, forming a small carina 
on most of the lobes; corolla campanulate, lobes triangular, 
acute, upright or spreading, shorter than the tube and with 
slightly uneven margins; stamens shorter than the corolla lobes, 
filaments stoutish and about equal to the oval or orbicular 
anthers; scales about reaching the stamens, dentate, with 





Fic. 1. CUSCUTA DENTATASQUAMATA Yuncker 
A. Flower, X 5. B. Opened corolla, X 5. C. Individual scale, X Io. 


D. Opened calyx, X 5. E. Capsule, X 5. 

few processes, bridged at about the middle, not firmly adherent 
to the corolla; styles slender, about equal to, or longer than, the 
depressed- globose ovary. Capsule large, depressed-globose, 
thin, somewhat irregularly circumscissile, carrying the withered 
corolla about it; seeds about 1.5 mm. long, globose, two to four 
in each capsule, hilum oblong, transverse. 


This species falls in section EUGRAMMICA, subsection LEPTI- 
LOBAE, near Cuscuta Choisiana Yuncker. It differs from that 
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species, however, in the color of the flowers, and in the shape of 
the scales and of the calyx and corolla lobes. It superficially 
resembles Cuscuta partita Choisy, but differs from that species 
in possessing shorter corolla lobes, dentate scales, shorter fila- 
ments and larger flowers. 

The only specimen examined was from Los Pinitos, Sonora, 
Mexico (Hartman 119), the type, in the Gray Herbarium. 


Cuscuta cozumeliensis sp. nov. 

Stems rather coarse. Flowers 4-5 mm. long, on pedicels 
about as long as, or shorter than, the flowers, in cymose clusters; 
calyx shorter than the corolla tube, lobes ovate-orbicular, over- 
lapping, somewhat fleshy toward the base, margins very uneven; 
corolla campanulate, lobes much shorter than the tube, erect 
or spreading, overlapping, obtuse or rarely slightly acutish, 
margins uneven; stamens shorter than the lobes, filaments 
stoutish, about equal to, or slightly longer than, the oval anthers; 
scales not reaching the stamens, oblong, moderately fringed 





Fic. 2. CuUSCUTA COZUMELIENSIS Yuncker 


A. Flower, X 5. B. Opened corolla, X 5. CC. Opened calyx, X 5. D- 
Individual scale, X 10. E. Ovary, X 5. 
with medium length processes, bridged at about a quarter of 
their height; styles slender, much longer than the depressed- 
globose ovary. The only specimen seen of this species 18 
fragmentary and not ripe enough to show capsules. The ovary, 
however, gives indications that the capsule would be definitely 
circumscissile and probably carry the withered corolla about it. 

This species falls in section EUGRAMMICA, subsection OB- 
TUSILOBAE, near Cuscuta macrocephala Schaffner, from which it 
differs in the stamens not being sessile as they are in that species, 
and in having smaller stigmas and longer processes on the scales. 
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It might be confused with Cuscuta floribunda H. B. K., from 
which it differs in having shorter corolla lobes and shorter scales; 
with Cuscuta corymbosa grandiflora Engelm., from which it 
differs in the corolla not bulging between the filament attach- 
ments and with broader scales; and with Cuscuta (tinctoria 
wartius, from which it differs in its larger flowers and pro- 
portionately shorter corolla lobes and shorter scales. 

The specimen examined was from Cozumel Island, Yucatan, 
Mexico (Gaumer go), the type, in the Gray Herbarium. 


Cuscuta durangana sp. nov. 


Stems slender. Flowers membranous, about 2 mm. long, on 
pedicels mostly as long as, or longer than, the flowers, in cymose 
panicles; calyx about as long as the corolla or scarcely reaching 
the sinus; lobes ovate, obtuse or, rarely, acutish, not over- 
lapping; corolla campanulate; lobes ovate, obtuse, spreading, 
later becoming reflexed, about as long as the tube; stamens short- 
er than the lobes, the large, 
oval, versatile anthers about 
equal to the stoutish filaments; 
scales about reaching the sta- 
mens, obovate or spatulate, 
fringed about the upper half, 
bridged low; styles slender and 
longer than the globose ovary. 
Capsule depressed-globose, 
circumscissile, carrying the Cc 
withered corolla about it; ap- : 
parently mostly two-seeded; Fic. 3. CUuSCUTA DURANGANA Yuncker 





seeds ovate, slightly rostrate, A. Flower, X 5 _B. Opened corolla, 
about 1.5 mm. long, hilum *5  C-Opened calyx, X 5. D. Cap- 
oblong, oblique. sule, X 5. E. Individual scale, X 10. 


This species falsl in section EUGRAMMICA, subsection OBTUSI- 
LOBAE, near Cuscuta applanata Engelm. It differs from this 
species, however, in having longer pedicels and a looser inflores- 
cence and in not exhibiting keels on the calyx. It superficially 
resembles Cuscuta umbellata H. B. K. The obtuse corolla and 
calyx lobes easily distinguish this species, however. 

The only specimen examined was from Durango, Mexico 
(Endlich 268), the type, in the herbaruim of the Botanical 
Institute at Dahlem (a small bit in the writer’s herbarium). 
DEPAUW UNIVERSITY 
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Acosta, C. El tararaco [Hippeastrum]. Revista Agr. Com. y 
Trab. 3: 56. F 1920. [Illust.] 

Acosta, C. Sobre el cayeput [Melaleuca leucadendron L.] 
Revista Agr. Com. y Trab. 2: 535-537. f. 7, 2. N. 1919 

Addis, J. M. Estudio de los platanos y guineos cubanos. Re- 
vista Agr. Com. y Trab. 3: 418-429. f. 1-28. D 1920. 

Andrews, A. L. Notes on North American Sphagnum. VI. 
Bryologist 18: 1-6. 16 Ja I9QI5. 

Andrews, A. L. Notes on North American Sphagnum. VII. 
Bryologist 20: 84-89. 13 O I917. 

Andrews, A. L. Tortula caroliniana, new species. Bryologist 
23: 72-76. pl. 5. 2 D 1920. 
From North Carolina. 

Arber, A. Leaves of certain amaryllids. Bot. Gaz. 72: 102- 
105. f. z-8. 15 Au I92!. 

Arber, A. The leaf structure of the Iridaceae, considered in 

relation to the phyllode theory. Ann. Bot. 35: 301-336. 

f. 1-66. Jl 1921. 
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Ball,C.R. The relation of crop-plant botany to human welfare. 
Am. Jour. Bot. 8: 323-338. Jl 1921. 

Ballou, C. H. Los mejores mangos para Cuba. Revista Agr. 
Com. y Trab. 1: 187-191. Ap 1918. [Illust.] 

Bennett, A. Sparganium angustifolium Michx. Jour. Bot. 59; 
235, 236. Au 1921. 

Bergman, H. F. Intra-ovarial fruits in Carica Papaya. Bot. 
Gaz. 72: 97-101. f. 1-6. 15 Au 1921. 

Berry, E. W. A fossil sea bean from Venezuela. Am. Jour. 
Sci. 50: 310-313. f. zr. O 1920. 

Berry, E. W. Age of the Dakota flora. Am. Jour. Sci. 50: 
387-390. N 1920. 

Berry, E.W. A palm nut from the Miocene of the Canal Zone. 
Proc. U. S. Nat. Mus. 59: 21, 22. f. 1-3. 1921. 

Berry. E.W. Paleobotany: a sketch of the origin and evolution 
of floras. Smithsonian Report 1918: 289-407. pl. 1-6 
+ f. I-42. 1921. : 

Berry, E. W. Tertiary fossil plants from Costa Rica. Proc. 
U.S. Nat. Mus. 59: 169-185. pl. 22-27. 1921. 

Includes 8 new species. 

Blakeslee, A. F., Welch, D. S., & Cartledge, J. L. Technique 
in contrasting mucors. Bot. Gaz. 72: 162-172. f. I-2. 
15 S 1921. 

Blasquez, A. La vegetacion las lluvias. Revista Agricola 6: 
333-345. Je 1920. 

Bois, D., & Geréme, J. La chilacayote du Mexique (courge de 
Siam): Cucurbita ficifolia Bouché (C. melanosperma Al. 
Braun). Bull. Mus. Hist. Natur. 26: 675-678. 1920. 

Borden, A. D. A biological study of the red date-palm scale. 
Phoenicococcus Marlatti. Jour. Agr. Research 21: 659- 
667. pl. 127-130. 1 Au 1921. 

Botto, A. La sweet tussac, Phalaris bulbosa Cav. Revista 
Facult. Agron. y Veter. Univ. La Plata II. 12: 226-242. f. 
I-4. 1916; 13: 1-76. f. I-g. 1918. 

Britton, N. L. Stewardson Brown. Jour. N. Y. Bot. Gard. 22: 
110-112. Je I92I. 


Bruner, S. C. Enfermedades de la vid [Vitis] en Cuba. Re- 
vista Agr. Com. y Trab. 1: 406-409. Au 1918.  [Illust.] 
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Bruner, S. C. La enfermedad del “mosaico”’ o de “ Rayas 
amarillas’’ de la cafa de azucar en Cuba. Revista Agr. 
Com. y Trab. 2: 437-441. f. 7, 2. S 1919. 

Bruner, S. C. La ‘“‘Phomopsis’’ de la berenjena. Revista 
Agr. Com. y Trab. 1: 468, 469. S 1918. 

Bruner, S. C. La pudricién negra del cacao. Revista Agr. 
Com. y Trab. 2: 630-636. D 1919. [Illust.] 

Calvino, M. El zacate prodigio (Tripsacum latifolium, Hitch- 
cock). Revista Agr. Com. y Trab. 3: 62-67. F 1920. 
(Illust.] ; 

Calvino, M. Estudio sobre el cultivo de la soya [Soja max] 
en Cuba. Revista Agr. Com. y Trab. 3: 124-131. My 
1920. [Iliust.] 

Calvino, M. La lechuga [Lactuca sativa], su cultivo y apro- 
vechamiento. Revista Agr. Com. y Trab. 1: 411-418. 
Au 1918. [Illust.] 

Calvino, M. La luz y la produccién vegetal. Revista Agr. 
Com. y Trab. 3: 532-536. Ap 1g2t.  [Illust.] 

Calvino, M. La jicama ‘de agua (Pachyrhizus tuberosus) 
Revista Agr. Com. y Trab. 2: 84-87. Mr 1919. _ [Illust.] 

Calvino, M. Nuevos variedades de cafia de azticar. Rev. 
Agr. Com. y Trab. 3: 436-440. Ja 1921. [Illust.] 

Carpenter, C. W. Morphological studies of the Pythium-like 
fungi associated with root rot in Hawaii. Bull. Exp. 
Sta. Hawaiian Sugar Pl. Assoc. Bot. 3: 59-65. pl. 16-23. 
Au 1921. 

Child, C. M. Le probleme de l’integration physiologique. 
Scientia 30: 115-126. 1 Au 1921. 

Clute, W. N. Note and comment. Am. Bot. 27: 116-113. 
Au 1921. 

Clute, W. N. The Victoria water lily. Am. Bot. 27: 81-86. 
Au 1921. 

Collins, J. L. Reversion in composites. Jour. Hered. 12: 129- 
133. f. 16-19 10 Au 1921. 

Conard, H. S. Fossil plants and classification. Am. Bot. 27: 
95-101. Au 1921. 

Coulter, J. M., & Land, W. J. G. A homosporous American 

Lepidostrobus. Bot. Gaz. 72: 106-108. 15 Au 1921. 
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Cremata, M. Una excursién botanica a Isla de Pinos. Revista 
Agr. com. y Trab. 3: 47-49. F 1920. [Illust.] k 

Cruz, F. B. El cultivo del tabacoen Cuba. Revista Agr. Com. 
y Trab. 1: 172-183. Ap 1918. [Illust.] 


Cummings, C. E. Mushrooms. Hobbies 2: 3-17. S 1921. I 
Dachnowski, A. P. Peat deposits and their evidence of climatic 
changes. Bot. Gaz. 72: 57-89. f. 1-12. 15 Au 1921. ( 
Davidson, A. New species from southern California. Bull. §, 
California Acad. Sci. 20: 49-53. Au 1921 [Illust.] ( 


Dusen, P., & Neger; F. W. Uber Xylopodien. Beih. Bot. 
Centralbl. 38: 258-317. f. 1-70. 25 My I92!. 

Studies of Brazilian plants. 

Duursma, G. D. Pilocereussen. Floralia 42: 376-378. 17 ( 
Je 1921.  [Illust.] 

Duursma, G. D. Rhipsalideae. Floralia 42: 378, 379. 17 
Je 1921. ( 

Eames, E. A. An unusual form of MHabenaria clavellata. 
Rhodora 23: 126-127. pl. 131%. 26 Au 1921. 

Edgerton, C. W., & Tiebout, G. L. The mosaic disease of the 
Irish potato and the use of certified potato seed. Louisiana | 
Bull. 181: 1-15. f. r-3. Au 1921. 

Elorduy, S. T. Seleccién del tabaco. Rev. Agricola 5: 801- 
810. f. 1-9. Ap 1921; 6: 14-18. f. lo-12. My 1921. | 

Emerson, R.A The genetic relations of plant colors in maize. 
Cornell Univ. Agr. Exp. Sta. Mem. 39: 1-156. pl. I-11. 
Mr 1921. 

Felippone, F. Contribution a la flore bryologique de |’Uruguay. 
Fasc. 3: 40-45. 1917. [Illust.] 

Includes new species in Didymodon (1), Leptodontium (1), Fabronia (1). 

Feustel,H. Anatomie und Biologie der Gymnospermenblatter. 
Beih. Bot. Centralbl. 38: 177-257. 25 My 1921. 

Fortun,G. M. Notas sobre una excursion a “El Retiro”’ [Cuba]. 
Revista Agr. Com. y Trab. 3: 410-413. D 1920. [Illust.] 
Residence of Jose Blain. 

Fortun, G. M., & Bruner, S. C. Investigaciones sobre la en- 
fermedad del ‘‘mosaico” o “‘rayas amarillas” dela  cafia 
de azucar. Revista Agr. Com. y Trab. 3: 441-445. Ja 
1921. [Illust.] 

Fraser,G. The dwarf trees of Vancouver Island. Gard. Chron. 

70: 102. f. 40. 20 Au 1921. 

















INDEX TO AMERICAN BOTANICAL LITERATURE It5 


Fred, E.B. The fixation of atmospheric nitrogen by inoculated 
soybeans. Soil. Sci. 11: 469-472. pl. 1-3. Je 1921. 
Fred, E. B., Wright, W. H., & Frazier, W.C. Field tests on the 
inoculation of canning peas. Soil Sci. 11: 479-491. pl. 

1-3. Je 1921. 

Frye, T. C. Notes on useful and harmful mosses. Bryologist 
23: 71. 2D 1920. 

Gagnepain, F. Classification des Eugenia. Bull. Soc. Bot. 
France 64: 94-103. 1917. 

Gile, P. L., & Carrero, J.O. Assimilation of nitrogen, phospho- 
rus and potassium by corn when nutrient salts are confined 
to different roots. Jour. Agr. Research 21: 545-573. f. I. 
15 Jl 1921. 

Girola, C. D. Contribucién al curso de cultivas industriales. 
Revista Facult. Agron. y Veter. Univ. La Plata II. 10: 
83-113. I913. 

Girola, C. D. El cultivo de la yerba-mate. (Jlex paraguari- 
ensis St. Hil.) Revista Facult. Agron. y Veter. Univ. La 
Plata II. 11: 163-184. f. 1-4. 1915; 12: 196-225. f. I-06. 
1916. 

Girola, C.D. Monografia sobre el cafiamo (Cannabis sativa L.). 
Revista Facult. Agron. y Veter. Univ. La Plata II. 10: 9-" 
68. f. I-13. 1913. 

Girola, C. D. Observaciones sobre el cultivo del henequen. 
Revista Facult. Agron. y Veter. Univ. La Plata II. 11: 
IOI-I51. f. I-19. 1915. 

Grant, M. Saving the redwoods. Nat. Geog. Mag. 37: 519- 
536. Je 1920. 

Griffiths, D. The production of the Easter lily in northern 
climates. U.S. Dept. Agr. Bull. 962: 1-31. f. r-rg. 12 Au 
1921. 

Grosovich, J. M. Las principales malezas de los sembrados. 
Revista Zootech. 8: 186-192. 15 My 1921. 

Grove, W. B. Species placed by Saccardo in the genus Phoma. 
Kew Bull. Misc. Inform. 1921: 136-157. 1921. 

Includes 2 new American combinations in Phomopsis. 

Hardy, M. E. Earth stars. Am. Bot. 27: 86, 87. Au Ig2!. 

Harris, J. A. __ Leaf-tissue production and water content in a 
mutant race of Phaseolus vulgaris. Bot. Gaz. 72: 151- 
161. 15 S 1921. 
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Harter, L. L., & Weimer, J. L. Studies in the physiology of 
parasitism with special reference to the secretion of pectinase 
by Rhizopus Triticit. Jour. Agr. Research 21: 609-625. 
1 Au 1921. 

Heim, A. Charakterpflanzen der Halbinsel Niederkalifornien, 
Vegetationsbilder XIII. 3, 4: pl. 13-24 + descriptive text. 
1916. 

Hoerner, G. R. Germination of aeciospores, urediniospores 
and teliospores of Puccinia coronata. Bot. Gaz. 72: 173- 
177. 15 S 1921. 

Hohenkerk, L. S. Botanical identifications of British Guiana 
trees and plants. Jour. Board Agr. British Guiana 11: 
98-106, 178-185. I918. 

Hohenkerk, L. S. British Guiana timbers. Jour. Board Agr. 
British Guiana 12: 152-187. Jl 1919. 

Hollick, A. Loco weeds. Nat. Hist. 21: 85-91. F 1921. 
H{osseus], C. C. Dr. Federico Kurtz [1854-1920]. Bol. Acad. 
Nac. Cienc. Cordoba (Argentina) 24: LIV-LIx. 1921. 
Howe, M. A. Some plants from tropical sea gardens. Nat. 

Hist. 20: 561-568. D 1920. 

Hutchinson, J. The family Winteraceae. Kew Bull. Misc. 
Inform. 1921: 185-191. 1921. [With map.] 

Hutchinson, J. The genus Therorhodion. Kew Bull. Misc. 
Inform. 1921: 201-205. f. 7. 1921. 

Illick, J. S. The hard pines of the northeast. Am. For. 27: 
487-496. Au 1921. 

Illick, J. S. The pines of the South. Am. For. 27: 551-559, 
574. S 1921. [Illust.] 

Johnston, J. R. El platano y sus enfermedades. Revista Agr. 
Com. y Trab. 1: 419-421. Au 1918. [Illust.] 

Jones, L. H., & Shive, J. W. Effect of ammonium sulphate 
upon plants in nutrient solutions supplied with ferric 
phosphate and ferrous sulphate as sources of iron. Jour. 
Agr. Research 21: 701-728. pl. 136+ f. 1-9. 15 Au 1921. 

Jones, S. R. Preliminary report on the flora and fauna of the 
eastern part of the Rosebud Reservation, now known as 
Gregory County [South Dakota]. South Dakota Geol. 
Surv. Bull. 4: 123-142. 1908. 

Jouvenaz, J. H. Cereus. Floralia 42: 371, 372. 17 Je 1921. 

{Illust.] 
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Jouvenaz, J. H. LEchinocactus. Floralia 42: 372. 17 Je 
1921. [Illust.] 


Jouvenaz, J.H. Echinocereus. Floralia 42: 372. 17 Je 1921. 
[Illust.] 


Kearney, T. H. Pollination of Pima cotton in relation to the 
yield of seed and fiber. Jour. Hered. 12: 99-101. 10 Au 
1921. 

Kermode, F. A preliminary catalogue of the flora of Vancouver 
and Queen Charlotte Islands. Pp. 1-89. Victoria, British 
Columbia. 1921. 

Kirjasoff, A.B. Formosa, the beautiful. Nat. Geog. Mag. 37: 
247-292. Mr 1920. 

Kobel, F. Einige Bemerkungen zu den A stragalus- und Cytisus- 
bewohnenden Uromyces-Arten. Ann. Mycol. 19: I-16. 
1921. 

Korstian, C. F. Grazing practice on the natural forests and its 
effect on natural conditions. Sci. Mo. 13: 275-281. f. 1-7. 
S 1921. 

Krausel, R. Die Bedeutung der Anatomie lebender und 
fossiler Hélzer fiir die Phylogenie der Koniferen. Naturw. 
Wochenschr. 32: 305-311. f. 1-9. 10 Je 1917. 

Krausel, F. Welche Ergebnisse liefert die Untersuchung tertiarer 
Pflanzenreste? Naturw. Wochenschr. 33: 209-213. 

14 Apig18. 

Krieger, L. C. C. Common mushrooms of the United States. 
Nat. Geog. Mag. 37: 387-439. pl. 1-16 My 1920. 

Lantes, A. El alamo [Populus]. Revista Agr. Com. y Trab. 
2: 612, 613. D 1919.  [Illust.] 

Lingelsheim, A. Oleaceae-Oleoideae-Fraxineae. Pflanzenreich 
IV. 243: 1-66, 115-125. f. 1-11 + map. 29 Je 1920. 
Includes 2 new North American species of Fraxinus. 

Livingston, B. E., & Shreve, F. The distribution of vegetation 
in the United States, as related to climatic conditions. 
Carnegie Inst. Washington Publ. 284: -xvi + 1-590. pl. 
1-73 + f. 1-74. 1921. 

Locy, W.A. The earliest printed illustrations of natural history. 
Sci. Mo. 13: 238-258. f. 1-10. S 1921. 

MacDougal, D. T. Growth in trees. Carnegie Inst. Wash- 

ington Publ. 307: 3-41. f. 1-16. 1921. 
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MacDougal, D. T. Growth in trees. Proc. Am. Philos. Soe, 
60: 7-14. pl. 1+ f. 3-5. 1921. 

MacDougal, D. T. The action of bases and salts on biocolloids 
and cell-masses. Proc. Am. Philos. Soc. 60: 15-30. 1921. 

MacDougal, D. T., & Working, E.B. Another high-temperature 
record for growth and endurance. Science II. 54: 152, 
153- 19 Au I92I. 

McMurray, N. Freak dogwood. Am. Bot. 27: 113. Au 1921. 

MacTaggart, A. The influence of certain fertilizer salts on the 
growth and nitrogen-content of some legumes. Soil Sci. 
11: 435, 454. pl. z. Je 1921. 

Meier, H. F. A. Effect of direct current on cells of root tip of 
Canada field pea. Bot. Gaz. 72: 113-138. pl. 2-3 + f. 1-3. 
15 S 1921. 

Moodie, R. L. Bacteria in the American Permian. Science II. 
54: 194-196. 25 1921. 

Mottier,D.M. On certain plastids, with special reference to the 
protein bodies of Zea, Ricinus, and Conopholis. Ann. Bot. 
35: 349-364. pl. 15. Jl 1921. 

(Nicholls, H. A. A.] Useful timbers of Dominica. In Bell, H. 
H., Notes on Dominica and hints to intending settlers. 
34-56. 1919. [Illust.] 

Nichols, G. E. The vegetation of Connecticut. VII. The asso- 
ciations of depositing areas along the seacoast. Bull. 
Torrey Club 47: 511-548. f. 1-10. 24 N 1920. 

Oakley, R.A. Effect of the length of day on seedlings of alfalfa 
varieties and the possibilities of utilizing this as a practical 
means of identification. Jour. Agr. Research 21: 599-607. 
pl. 111-121. 15 Jl 1921. 

Overton, J. B. The mechanism of root pressure and its relation 
to sap flow. Am. Jour. Bot. 8: 369-374. Jl 1921. 

Pack, D. A. Chemistry of after-ripening, germination and seed- 
ling development of juniper seeds. Bot. Gaz. 72: 139- 
150. 15 S 192I!. 

Pellett, F. C. American honey plants. pps. 1-297. f. 1-152. 

* 1920. 
Pennington, L. H., & others. Investigations of Cronartium 
ribicola in 1920. Phytopathology 11: 170-172. Ap 1921. 
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Petrak, F. Mykologische Notizen. II. Ann. Mycol. 19: 17- 
128. 1921. 

Pittier, H. Acerca del genero Gyranthera Pittier. Contrib. 
Fl. Venezuela 14-19. 1921. 

Includes G. caribensis sp. nov. from Venezuela. 

Pittier, H. Arbdes y arbustos nuevos de Venezuela. I. Contrib. 
Fl. Venezuela 3-14. 1921. 

New species in Inga (1), Raputia (1), Esenbeckia (1), Trichilia (1), 
Stillingia (1), Gustavia (1), Mouriria (1), Oxythece (1), Pouteria (1), Sider- 
oxylum (1). 

Plemper van Balen, B. A. Cephalocereus senilis, de ‘‘Grijsaard.”’ 
Floralia 42: 371. 17 Je 1921. [Illust.] 

Pondal, M. L. Fabricacién del extracto de quebracho. Bol. 
Acad. Nac. Cienc. Cordoba (Argentina) 24: 293-324. f. I- 
14. 1921. 

Popenoe, W. La mora gigante de Colombia. Revista Agricola 
6: 503-507. S 1920. 

Popenoe, W. The pejibaye, a neglected food-plant of tropical 
America. Jour. Hered. 12: 154-166 f. 4-9. Ap Ig2t. 
Povah, A. H. W. An attack of poplar canker following fire 

injury. Phytopathology 11: 157-165. f. r-3. Ap 192. 
Prouty, W. F. A more phenomenal shoot. Science II 54: 

170. 26 Au 1921. 

Shoot of Paulownia tomentosa. 

Ramirez, R. El chahiuztle rojo del frijol. Revista Agricola 
5: 830. Ap Ig2t. [Illust.] 

Ramirez, R. La cenicilla del tomate, Physalis dubescens L. 
Revista Agricola 5: 830. Ap 1921. [Illust.] 

Reagan, A. B. Notes on the flora and fauna of the Rosebud 
Reservation west of Gregory County [South Dakota]. 
South Dakota Geol. Surv. Bull. 4: 143-167. 1908. 

Reiche, K. Die physiologische Bedeutung des anatomischen 
Baues der Crassulaceen. Flora 114: 249-255. f. 1, 2. 
192!. 

Reiche, K. Zur Kenntnis von Sechium edule Sev. Flora 114: 
232-248. f. I-9. 1921. 

Reiche, K. Zur Kenntnis von Senecio praecox DC. Flora 114: 
255-261. f. 3,4. 1921. 

Renson, C. El Tripsacum latifolium, Hitchc. Revista Agri- 
cola 5: 351-368. Je I9gI9. 

Richards, V. F. The sassafras. Am. Bot. 27: 105. Au 1921. 
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Roberts, H. F. Relation of hardness and other factors to 
protein content of wheat. Jour. Agr. Research 21: 507- 
522. pl. roo. 15 Jl 1921. 

Rock, J. F. The Okala berry of Hawaii. Jour. Hered. 12: 
147-150. f. 7, 2. Ap 1921. 

Roig, J. F., Cremata, M., & Bruner, S.C. Exploracién botanica 
en la Cienaga de Zapata [Cuba]. Revista Agr. Com. & 
Trab. 3: 213-221. Jl. 1920. [With map.] 

Safford, W. E. Datura, an inviting genus for the study of 
heredity. Jour. Hered. 12: 178-190. f. ro-16. Ap 1921. 

Shufeldt, R. W. Common American mushrooms. Am. For. 
27: 579-587. f. I-13. S 1921. 

Smith, E. F. Effect of crowngall inoculations on Bryophyllum. 
Jour. Agr. Research 21: 593-597. pl. 101-110. 15 Jl 1921. 

Snell, W. H. Chlamydospores of Fomes officinalis in nature. 
Phytopathology 11: 173-175. f.z. Ap I92!. 

Sprague, T. A. A revision of the genus Capraria. Kew Bull. 
Misc. Inform. 1921: 205-212. 1921. 

Sprague, [T. A.]. Begonia (Gireoudia) trigonoptera, Sprague 
[Begoniaceae]. Kew Bull. Misc. Inform. 1921: 218, 219. 
1921. 

New species from Guatemala. 

S[prague], T. A. The generic name Wikstroemia. Kew Bill. 
Misc. Inform. 1921: 175, 176. 1921. 

Sprague, T. A., & Riley, L.A. M. Notes on Raimanniaand allied 
genera. Kew Bull. Misc. Inform. 1921: 198-201. 1921. 
Includes nine new combinations. 

Taylor, N. The flora above the timber line of Mount Marcy. 
Am. Scien. & Hist. Preserv. Soc. Ann. Rep. 25: 317, 318. 
1920. 

Thatcher, L. E. A fungus disease suppressing expression of 
awns in a wheat-spelt hybrid. Jour. Agr. Research 21: 
699, 700. pl. 135. 15 Au 1921. 

Theye, C. Nutricién nitrogenada de los vegetales. Revista 
Facult. Letr. y Cienc. Univ. Habana 31: 145-151. Je 1921. 

Thurston, H. W., & Orton, C. R. A Phytophthora parasitic 
on peony. Science II. 54: 170, 171. 26 Au Ig2!. 

Tisdale, W. H. Two Sclerotium diseases of rice. Jour. Agr. 

Research 21: 649-657. pl. 122-126. 1 Au 1921. 
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Torres, L. G. Plantas forrajeras: una leguminosa forrajera 
indigena (Desmodium leiocarpum G. Don—Meibomia leiocar- 
pa). Revista Agricoia 6: 84-86. Je 1921. [Illust.] 

Trelease, W. A natural group of unusual black oaks. Proc. 
Am. Philos. Soc. 60: 31-33. pl. 2-4. 1921. 

Includes 3 new species from Mexico. 

Uphof, J. C. T. Vegetationsbilder aus dem Staate Michigan. 
Vegetationsbilder 13: pl. 43-48. 1921. 

Valdivia Montanez, M. A. El mani, su cultivo, productos y 
usos. Revista Agr. Com. y Trab. 1: 570-579. N 1918. 
[Illust.] 

Arachis hypogea L. 

Valencia, F. V. Mechanical tests of some commercial Philippine 
timbers. Philipp. Jour. Sci. 18: 485-535. pl. 1+/f. I-10. 
My 1921. 

Vendrell, E. La seleccién de las semillas. Revista Agr. Com. 
y Trab. 1: 260, 261. My 1918. 

Verbeek Wolthuys, J. J. Pereskieae en Opuntieae. Floralia 
42: 373-375, 387-389. Je 1921.  [Illust.] 

Visher,S.S. The geography of South Dakota. South Dakota 
Geol. & Nat. Hist. Surv. Bull. 8: 1-189. f. 1-52. Jl 1918. 
Contains chapter on biogeography. [Corrected reprint.] 

Waby, J. Z. Some interesting species of palms. Jour. Board 
Agr. British Guiana 11: 172, 173. O 1918; 12: 188-195. 
Jl 1919. 

Weimer, J. L.,& Harter, L. L. Respiration and carbohydrate 
changes produced in sweet potatoes by Rhizopus Tritici. 
Jour. Agr. Research 21: 627-635. 1 Au 1921. 

Weimer, J. L., & Harter, L. L. Wound-cork formation in the 
sweet potato. Jour. Agr. Research 21: 637-647. 1 Au 
1921. 

Weir, J.R. Note on Cenangium abietis (Pers.) Rehm on Pinus 
ponderosa. Phytopathology 11: 166-170. f.z. Ap 1921. 
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